In this work, the formula is given for the differential of the Hasimoto transformation in Minkowski 3-space.
Proof. The Frenet-Serret formulas for curve γ is given by
3)
where κ = | T ,T | is the curvature of γ, τ is the torsion, and T,T = ε 1 , n,n = ε 2 , b,b = ε 3 are causal characters of γ. Here are the tangent vector field T, binormal vector field b, and principal normal vector field n.
We consider binormal motion of timelike curves. In this case
T × b = −n, b = T × n; (2.4) and the Frenet formula is
We get binormal motion vortex filament X = X(s,t),
where a prime denotes ∂/∂s. With differentiating (2.6) as to s,
We will show that the binormal motion of unit speed timelike curves is equivalent to the nonlinear Schrödinger equation of repulsive type (NLS − ). We get
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where R is a real function of s and t. Let V = (ξ 1 ,ξ 2 ,ξ 3 ) be a pseudo-unitary matrix. We have
The integrability condition
12)
From (2.12),
Using (2.14) and (2.13), we obtain
This form is equivalent to the nonlinear Schrödinger equation of repulsive type (NLS − ).
Theorem 2.3. The binormal motion of spacelike curves in the Minkowski 3-space is equivalent to the nonlinear heat system (see [1] ) 
The differential formula
We can add on a tangential term for the resulting vector field perserving arclength parametrization. For this reason, we define the linear "normalization operator"
Here vector fields are vector fields whose components are expressed as to κ, τ, and their derivatives in Minkowski 3-space.
The differential of the Hasimoto transformation for timelike curves.
For the first time in literature, conclusions of the formula of the differential of the Hasimoto transformation were presented by Langer and Perline [16] . In this paper, we also state conclusions and this formula for the first time in Minkowski 3-space. Hasimoto transformation will be written as
The differential of Ᏼ can be expressed as
ζ 2 is the complex vector field
is the linear "recursion operator" as given by
× is the Minkowski cross product, and c is a real constant involving boundary terms. Considering brevity, we write the differential formula as follows:
We compute differential formula to the field U = κb. Thus
From (2.4),
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Continuing,
From (2.4), 11) and as result
We can give some results of this formula. First, differentiating ψ = κρ, one gets
The filament flow γ t = U induces a flow on ψ satisfying
This form is equivalent to (2.15), the nonlinear Schrödinger equation of repulsive type.
The differential of the Hasimoto transformation for spacelike curves. The Hasimoto transformation is given by
where the differential of Ᏼ can be expressed as
where
and finally we formula can be written as
We compute the differential formula for vector field U = κb. Thus
Since 21) and as result
We can give some results of this formula : with differentianting q = κρ 1 and r = κρ 2 , we obtain r = r s = ρ 2 κ + κτ ,
(3.23)
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We conclude that the filament flow γ t = U induces a flow on q and r satisfying r t = dᏴ 1 (U) = r ss + r 2 q,
This form is equivalent to the nonlinear heat equation (2.16).
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